Abstract Changes in the prevalence of attention problems in Dutch children were examined by a comparison of prevalence rates in 1988 and 1993. On both occasions a representative sample of fourth-grade children from 82 regular elementary schools participated in the study. Both teacher reports and scores on an attention test indicated a small decrease in attention problems. We also found that the prevalence of other behavioral/emotional and reading problems had decreased or had remained unchanged. Subject to the limitations of the study, we concluded that the attention problems of fourth-grade Dutch children are not worsening.
Introduction
Whether the prevalence of children with attention problems is increasing, is a topic of great concern in education and for society at large. A negative relationship has usually been found between attention problems and school achievement (6, 18, 34) . Children with attention problems can be an extra burden in teachers' classroom management and possibly as a consequence these children are referred more often to special education services and mental health services (7, 36) . Attention deficits are also one of the key symptoms of the clinical syndrome of attention deficit hyperactivity disorder (8) , which appears to be a risk factor for psychopathology in adult age (4, 5) . Epidemiological researchers have primarily investigated the prevalence of attention problems and other behavioral problems at one and the same time (see for a review: 49) and the consequences of these problems in the long run (31, 36, 48, 50) . To date, only two studies have been published regarding changes in prevalence rates over several years. Rahim and Cederblad (43) reported that the prevalence of behavioral/emotional problems among children of 3 to 15 years old from three villages in the neighbourhood of Khartoum (Sudan) was higher in 1980 than in 1965.
The largest increase of behavioral/emotional problems was found among schoolboys and concerned, among other behaviors, a large increase in hyperactive behavior. According to Rahim and Cederblad these differences could be attributed to changes in the judgement of the rated behaviors, to an ongoing process of urbanisation, and to changes in the tribal composition of the population of the three villages.
More recently, Achenbach and Howell (2) reported on changes in behavioral/emotional problems in 7-to 16-year-old children in the USA. Using Child Behavior Checklist (CBCL) ratings provided by parents, they found an increase in reported problems between 1989 and 1976, i.e., over 13 years. These increases were detected on all behavior scales, including the scale for Attention Problems. On the basis of teacher ratings on the CBCL Teacher Report Form (TRF), Achenbach and Howell detected a comparable increase in behavioral/emotional problems over the period between 1982 and 1989. Although these increases were significant, they were nevertheless, as Achenbach and Howell qualified, small.
In the present study we examined short-term trends in the prevalence of attention problems among Dutch schoolchildren. The study was confined to fourth-grade elementary schoolchildren and encompassed a period of five years. As elementary school in the Netherlands spans six years, this period is about one school generation. Despite a paucity of epidemiological data on changes in the prevalence of attention problems in the Netherlands, over 80 percent of teachers in Dutch elementary schools believe that the number of children with attention problems is on the increase (20, 25) . Given these teachers' impressions and the results of Rahim and Cederblad (43) and Achenbach and Howell (2), we expected that the number of children with attention problems would have increased over the five-year period.
As in most epidemiological studies on behavioral/ emotional problems, the results presented by Rahim and Cederblad (43) and by Achenbach and Howell (2) are based on behavior ratings provided by parents and/or teachers. Although standardized behavior checklists may be considered indispensable to epidemiological research, they have the disadvantage that informants' behavior ratings can be sensitive to norm differences. Increases in behavioral/emotional problems over a certain period of time might be due to a decrease in tolerance towards a number of these problems. With this difficulty in mind, it would therefore be desirable to include instruments that are insensitive to informants' subjective norms. With respect to attention problems, another disadvantage of behavior ratings ought to be mentioned. The concept of attention refers both to behavior and to cognitive task performance. Of course, attention behavior ratings cannot capture the cognitive aspects of the concept of attention. For these reasons, we employed in the present study both attention behavior ratings and a test for the assessment of attention problems.
There is little dispute over the principle forms of behavior indicating attention behavior problems. There is less agreement on the cognitive aspects of attention. In recent theories of attention, however, researchers have emphasized its regulative function in information processing (33, 39, 40, 41, 46) . For the present study we have restricted attention, further denoted as attention regulation, to the ability to regulate processes in working memory. Working memory is a system for the temporary storage and processing of information and has been found to be involved in a broad range of everyday cognitive tasks (9) . In a well-accepted model of working memory, i.e., the Baddeley and Hitch model (9, 11) , part of working memory function is explicitly associated with attention (10, 12) .
In the present study we examined changes in the prevalence of problems of attention behavior and attention regulation in fourth-grade children in regular Dutch elementary schools between 1988 and 1993. In addition, we registered the prevalence of other related behavioral/ emotional problems (namely hyperactive or restless behavior problems, aggressive behavior problems and fear/uncertainty problems, and problems in reading comprehension) to investigate the specificity of changes in attention problems.
Method

Description of samples
On both occasions (1988 and 1993) a sample was drawn of Dutch fourth grade children from regular elementary schools t. Approximately 93.5% of children in the Netherlands are educated in regular elementary schools (15, 16) . Referral to special education services mostly occurs before the end of grade 3.
In 1988 a multistage sampling procedure was applied (35, 49) . First, a sample of 101 schools was drawn from the population of elementary schools. Next, 10 children per school were drawn. In 1993 the same sample of schools was approached. Schools that refused to participate again were replaced. As in 1988, 10 fourth-grade children per school were randomly selected.
In the first stage of the multistage sampling procedure, a weighted and stratified sample of schools was drawn from the population of elementary schools in 19862. Two variables were used for stratification: whether the school was situated in an urbanised area (yes or no) and whether the school received extra financial support (yes or no). The latter variable is an indicator of the socio-cultural background of the population of the school. Schools with a high percentage of children from families that belong to ethnic minorities and/ or have low socio-economic status receive extra financial support. Thus, four strata were made.
Per stratum, a number of schools were drawn such that the strata sample sizes were made proportional to the strata population sizes. Each school was given a sampling probability proportional to its number of children to ensure that each child in the population had an equal sampling probability. The sampling probability of a school was based on the number of children aged 7 years attending the school in 1986. This number appeared to be a good proxy variable for the number of children in grade 4 in 1988. In the sample of 1988 the correlation between the number of children aged 7 years in 1986 and the number of children in the selected grade 4 in 1988 was 0.91. For reasons that do not pertain to this paper, 9 extra schools were drawn from urbanized areas (see 22) , making a total of 110 In 1993 we approached the same sample of 101 schools (110 schools minus the 9 extra schools) to take part in the study. From the sample of 101 schools that took part in the study in 1988, 82 schools (i.e., 81.2%) were willing to participate again in 1993. Each of the 19 schools that refused was replaced by a matched school from one of the other samples of schools. Thus, in 1988 and in 1993 101 schools participated in the study. We will restrict our analyses, however, to the 82 schools that participated on both occasions.
In the second sampling stage (in 1988 and in 1993), 10 fourth-grade children were randomly drawn from the children that were at school on the day of testing. None of the children refused to participate in the study. A minority of the schools had more than one fourth-grade class. In those cases the largest class was selected and 10 children were randomly drawn from this class 3. By contrast, in some schools less than 10 children were in the fourth-grade.
Some general characteristics of the samples (1988 and 1993) are presented in Table 1 . As can be seen in the table, the percentage of boys in the sample of 1988 was slightly lower than in the sample of 1993 (mean difference is 1%). However, a z-test for the difference between two proportions revealed that the difference was not significant, z=-1.28, p>0.05. In contrast, the percentage of Caucasians was significantly higher in 1988 than in 1993 (mean difference is 5.4%), z=3.15, p<0.01. The mean age in both samples was virtually equal.
Instruments
Amsterdam child behavior list
The Amsterdam Child Behavior Checklist (ACBL) (21, 23, 27 ) is a relatively short behavior checklist for children meant to distinguish between three externalizing problems (Attention Behavior, Restlessness, and Aggressive Behavior) and one internalizing problem (Fear/ Uncertainty). The list has 33 items. Each item contains a description of a behavioral or emotional problem and a rating scale on which its applicability for a child can be indicated. The scale points range from does not fit, fits a little, fits quite well to fits (nearly) completely.
The teacher version of the list has four scales: Attention Behavior (7 items), Restlessness (4 items), Aggressive Behavior (6 items), and Fear/Uncertainty (4 items). The quality of the scales is satisfactory. The reliability (Cronbach's ct) of the scales for attention behavior, restlessness, aggressive behavior, and fear/uncertainty are 0.91, 0.81, 0.80 and 0.77, respectively (23) . The validity of the scales is supported by several results. Substantial correlations were found between the attention behavior scale and several attention tests (21) . In addition, in a recent study (23) the ACBL-scales attention behavior and aggressive behavior appeared to be highly related to the corresponding scales (Attention Problems and Aggressive Behavior) of the Dutch version of the Teacher's Report Form (TRF) of the Child Behavior Checklist (CBCL) (1). In addition, substantial correlations were found between restlessness and the TRFscales attention problems and aggressive behavior. The relation between fear/uncertainty and the TRF scales withdrawn and anxious/depressed was moderate.
Star Counting Test
The Star Counting Test (SCT) (24, 26, 29, 30 ) is aimed at measuring the regulatory function of attention. Results, thus far, have supported the validity of the test. The scores on the test have been found to be related to the scale Attention Behavior of the ACBL, while the associations with the other scales of the ACBL were significantly lower (26) . Similarly, De Jong (24) reported that the relation of the SCT with the scale Attention Problems of the Teacher's Report Form of the CBCL (1) was substantially higher than its associations with the other scales of the TRE Finally, it was shown that children with relatively pure attention problems, i.e. is without conduct problems, could be differentiated from normal controls using the test (24) .
The SCT is based on Baddeley and Hitch's working memory model (9, 11) . The SCT requires the regulation of a very simple process, namely counting, which is known to involve working memory (37) . More specifi-cally, the SCT requires the alternation of forward and backward counting.
Each item in the test consists of 9 rows of three to five stars each (approximately 40 stars in total), with plus and minus signs between them and a number at the beginning of the first row (see for an example De Jong and Das-Smaal (26)). The task is to count the stars from left to right and from top to bottom starting from the number in front of the item. Each item has a different starting number. The signs indicate the direction (forward or backward) in which subsequent stars have to be counted. Thus, the test requires alternating forward and backward counting until the last star is reached. An item always starts with forward counting. The number of the last star is the answer to the item.
The test consists of two parts, which have to be administered separately. In the first part, which consists of 12 items, a plus sign indicates forward counting, while a minus sign denotes backward counting. In the 10 items of the second part of the test the meaning of the signs is reversed, implying backward counting after a plus and forward counting after a minus sign.
The test is administered to groups of children and can, therefore, be used efficiently in large-scale assessment studies. For practical reasons the amount of time allotted to complete the test is limited. The first part of the test has to be finished in 12 minutes, the second part has to be completed in 10 minutes. In principle the score on the test is the total number of items (maximum 22) correct on the complete test. In case a child did not complete all items, however, a score was derived for the situation in which all items had been made. This score was computed as the proportion of items correct (i.e., the number of items correct divided by the number of items completed) multiplied by the number of items in the test, i.e., 22 (for further rationale of this method of scoring see De Jong and DasSmaal (30)).
The test has three versions. All versions were administered in the present study. The versions can be considered as parallel and their score distributions have approximately equal means and standard deviations (24, 26) . Thus, the scores on either version are roughly equivalent.
Reading comprehension
The test 'Lees en Begrijp' (17)is a regularly used school achievement test in the Netherlands. The test consisted of five stories containing 13 to 33 sentences. Each story was followed by several multiple-choice items. The complete test had 25 items.
Procedure
On the first occasion in November 1988, the SCT was administered to entire fourth-grade classes by trained test assistants. Due to financial constraints, on the second occasion in November 1993 trained test assistants could be sent only to a random group of 25 schools. At the other schools the SCT was administered by the teacher of grade 4. On both occasions, the three versions of the test were randomized over three groups within classes. Teacher ratings were made for each child in grade 4 in the same week that the SCT was administered.
Statistical methods
The two-stage sampling procedure used in the present study implicates that the children are nested in classes. Consequently, the scores of the children in one class are not independent (32) . To take account of the nested structure of the data, we performed hierarchical regression analysis (also denoted as multi-level analysis), which has been specifically developed for this type of data (14, 32) . The theoretical background of the technique and its application are extensively described elsewhere (e.g., 14, 32) and will not be repeated here. The main point is, however, that hierarchical regression analysis provides the opportunity to model separately the variance at the level of the school and at the level of the child. Consequently, the standard errors of the regression parameters are correct, which is not the case for ordinary regression analysis of hierarchical data. The hierarchical regression analyses were performed using the program ML3 (42) .
Results
The results reported are based on the sample of children from the 82 schools that took part in the study on both occasions (1988 and 1993). On each occasion, however, 101 schools were involved, due to the fact that 19 schools of the 1988 sample were replaced in 1993. The results based on the total samples of 101 schools are virtually identical to the results that are reported below (for details see De Jong (22) ).
Before we present the results two issues are considered. One issue concerns the differences between the 82 schools of the 1988 sample that participated again in 1993 and the 19 schools that refused to take part in the follow-up study. Hierarchical regression analyses of the 1988 sample did not show any significant mean score differences on the relevant variables (behavior-ratings and test scores) between the children of the schools that did and the children of those that did not participate Short-term trends in Dutch children's attention problems Note: On the behavior scales a higher score indicates more problems, while on the tests a higher score means a better performance again in 1993. In addition, the characteristics of the children from the total sample of 101 schools in 1988 were very similar to the characteristics of the sample of children from the 82 schools that took part on both occasions (see De Jong (22)). Thus, the children of the 82 schools that participated on both occasions appeared to be representative for the children of the total sample in 1988.
Another issue concerns the administration of the SCT in 1988 and in 1993. In 1988 the SCT was administered by test assistants, while in 1993 this was only the case for a random 25% of the schools. At the other schools of the 1993 sample the test was administered by the teacher. An hierarchical regression analysis of the total sample in 1993 (i.e., the children from 101 schools) revealed, however, that the difference between administration by teachers and test assistants was not significant (for details see De Jong (22)).
Means and standard deviations of the scores on the scales of the ACBL and on the tests for attention regulation and reading comprehension for the 1988 and the 1993 sample are given in Table 2 . Note that on all scales of the ACBL, a higher score means more problem behavior. Hierarchical regression analyses were performed to test for differences between the mean scale scores in 1988 and 1993. In addition to the year (coded as 0 for 1988 and 1 for 1993), age of the child, ethnicity (Dutch or non Dutch), and sex (boy or girl) were Table 3 . The results of prime interest concern the mean score differences between 1988 and 1993. The mean score on the attention behavior scale appeared to be significantly lower in 1993 than in 1988. Thus, the mean level of attention problems decreased from 1988 to 1993, although the effect should be considered small in terms of Cohen's criteria for effect sizes. A similar small, but significant, effect was found for attention regulation, indicating a small increase in the performance on the SCT from 1988 to 1993. On the other behavior scales, restlessness, aggressive behavior, and fear/uncertainty, no significant differences appeared between the mean score in 1988 and in 1993, although on the fear/uncertainty scale a trend toward a decrease in problem behavior could be observed. Finally, a significant increase was found in the performance on the test for reading comprehension between 1988 and 1993.
Some other results reported in Table 3 are noteworthy. Firstly, girls tended to have significantly fewer attention problems, as signified by both attention behavior and attention regulation, than boys. In addition, girls were found to manifest significantly less restlessness and aggressive behavior, but tended to exhibit significantly more fear and uncertainty. Secondly, with the exception of attention behavior and reading comprehension, the effects of ethnicity appeared to be negligible. Children from non-Dutch families manifested significantly more attention behavior problems and had lower scores on the test for reading comprehension. The latter result is probably due to the fact that Dutch is not the native language for these children. Finally, older children appeared to exhibit significantly more behavior problems and lower test performance than younger children.
Discussion
The main aim of the present study was to examine short-term changes in the prevalence of attention problems in elementary schoolchildren in the Netherlands. The results showed a slight increase in the mean level of attention behavior and attention regulation between 1988 and 1993. In addition, no significant differences were found between 1988 and 1993 for restless or aggressive behavior, while there was a trend towards a decrease in fear/uncertainty problems. With regard to reading comprehension, the mean performance in 1993 was slightly better than in 1988.
In 1988 and in 1993 the same schools participated in the study, but the children in the sample were different. An important issue is whether the 1988 and the 1993 samples are similar, irrespective of the exact representativeness of the samples for the population. This issue is important because if the schools in our 1988 sample would have changed dramatically between 1988 and 1993, while others that are not in the sample did not, then the sample of 1993 would have been representative for a different part of the population than the 1988 sample. However, this does not seem to be the case. School size (on which the sampling probability of the schools was based) and the characteristics of a school population (such as percentage of girls, percentage of ethnic minorities) are not likely to have changed very much over a five-year period. Changes that were found, i.e., an increase in children from minority groups, are similar to the changes in the population. Therefore, the representativeness of the samples appears to be similar (for a more extensive outline of this argument see De Jong (22) ). Consequently, a comparison of the relevant outcome variables of the 1988 and the 1993 sample is warranted.
Another issue concerns the extent to which the samples are representative for the population of Dutch fourth-grade elementary school children. The available data do not indicate that the samples are grossly biased. Comparison of the sample data with the population data on sex, ethnicity, and SES did not reveal any significant differences (22) . In addition, children from the schools that refused to participate in 1993 did not differ on any of the relevant variables from the children of schools that did participate in 1993. Although the latter finding does not rule out that the 1988 sample might have been biased, the drop out was clearly not tied to schools with particular children.
Although a comparison of the samples seems to be warranted, the interpretation of the results of this study is subject to several limitations. An obvious limitation concerns the relatively short time period of five years. As a result, it is not clear whether the changes found reflect a temporary trend or whether they will be inclined to persist in future years. A follow-up study in five years is desirable.
Another limitation of the present study is the use of one grade cohort. There is a risk that the observed changes might be specific for this particular cohort rather than reflecting a general trend. Unfortunately, no data are available in the Netherlands with which to examine the extent to which the grade 4 cohorts of 1988 and 1993 deviate from other cohorts. However, some trends found in other Dutch studies can be mentioned. In a longitudinal multi-cohort study by Mulder (38) in which grade 2, grade 4, and grade 6 cohorts were assessed in 1988, 1990, and 1992, small and unstable differences were found between the cohorts with respect to reading and arithmetic achievement. In addition, over the years a small increase in the scores on a verbal intelligence test was found. A similar increase was reported by Bokhove et al. (13) in the arithmetic achievement of Dutch grade 6 children between 1987 and 1992. The data that are available, therefore, are in line with the results of the present study and do not support the contention that a cohort effect could account for the pattern of changes found in this study.
Besides these major limitations, two other limitations should be mentioned. First, we did not incorporate a second stage in which more definitive diagnostic information is obtained about specific psychiatric disorders (44) . The present study was focused primarily on changes in the mean level of attention behavior and a number of additional behaviors. In principal, specific disorders such as ADHD and conduct disorders might have increased, while the mean levels of associated behaviors such as attention behavior, restless behavior, and aggressive behavior decreased or remained the same.
Secondly, most of the results are based on teachers' observations. Parents were not used as informants. Given the low agreement between informants (3) it is not certain that the use of other informants would have led to the same results. However, in the study by Achenbach and Howell ,(2) teacher ratings and parent ratings showed similar results. Instead of multiple informants, we used an objective test, the SCT, as an alternative measure of attention problems. The results of the SCT and the attention behavior ratings by the teachers were identical. The SCT measures the ability to regulate processes in working memory. Factor analysis of standard attention tests has repeatedly shown a short-term memory or working memory factor (28, 45, 47) . However, it should be noted that other dimensions of attention have also been established, which might be of interest for future research on the prevalence of attention problems.
Given the limitations mentioned above, it is premature to conclude from the results of the present study that attention problems in the Netherlands are decreasing. However, it is clear that for the moment the significant decrease found in this study in combination with the absence of a downward trend on achievement in other Dutch studies offers little support for the contention that attention problems in the normal population of Dutch elementary school children have worsened.
A straightforward explanation for this result could be a change in referral policy. The drop in attention problems in regular education would then be due to the fact that children with attention problems were being referred more readily to special education. It is difficult to conceive, however, that a referral policy could be tied to such specific problem behavior and would have no effects on related problem behaviors such as restlessness and aggressiveness. In addition, it should be noted that Dutch governmental policy since 1990 (51) has moved in exactly the opposite direction. However, despite this governmental policy, there was indeed a slight increase between 1988 and 1993 in the referral rate to special education for children of nine and ten years of age, the dominant age groups in this study. The increase, however, was primarily due to the growth of schools for the mentally retarded. The referral rate to schools for children with behavioral/emotional problems did not increase, and actually decreased slightly (16) . An explanation of the decrease of attention problems in elementary schools in terms of changes in referral policy seems therefore unlikely.
The decrease in attention problems is not in agreement with the results of previous studies. Both Rahim and Cederblad (43) and Achenbach and Howell (2) reported an increase in attention problems, and in behavioral/emotional problems in general, in the Sudan and the USA, respectively. The increase in behavioral/emotional problems among Sudanese children could be attributed to urbanization and to tribal changes in the population. Such changes, in the opposite direction, did not occur in the Dutch society between 1988 and 1993. Rahim and Cederblad also suggested that parents' perceptions of problem behavior might have changed. Achenbach and Howell (2) offered no explanation for the aggravation of children's problems. Although their results are in accordance with other trends in the USA, for example an increase in referral rates to mental health services, they might also reflect in part a decreasing tolerance towards behavioral/emotional problems. Accordingly, one might ask whether the slight decrease in attention problems in the present study could be explained by a general increase in tolerance towards behavioral/emotional problems. This interpretation of the results, however, does not seem very likely. One reason is that the results for attention behavior and for attention regulation were very similar. Attention regulation was measured by a standardized test, which might be considered insensitive to changes in tolerance level. Another reason is that the observed changes were primarily restricted to the prevalence of attention problems. If these changes reflected a general trend with respect to behavioral/emotional problems similar differences should have been found in other problem behaviors.
To summarize the present study, a decrease in attention problems of Dutch children was observed over a period of five years. During this period no changes were found with respect to restlessness, aggressive behavior, and fear/uncertainty. To date, therefore, we have not found evidence that attention problems and some other behavioral and emotional problems of Dutch children are worsening.
